, to predict the effect of 6 different combinations of changes in electrical conduction on the two components of the second sound. These are summarized in Table I . The aim of the present communication is to test how far these theoretical predictions are met in clinical situations.
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A total of 99 recordings of ventricular extrasystoles obtained from 25 patients was studied. To be certain of including only true ventricular extrasystoles, those with a QRS duration of less than 041 sec. and those that occurred within the P-R interval were rejected (Sodi Pallares, Bisteni, and Medrano, 1955; Bisteni et al., 1957) . The ectopics were diagnosed as right or left ventricular in origin by widely accepted criteria (Castex, Battro, and Gonzilez, 1941; Bisteni et al., 1957) . In 10 patients there was normal ventricular conduction, in 9 there was complete right bundle-branch block, and in 6 complete left bundle-branch block. The cause of the extrasystoles was not established, though digitalis toxicity and/or ischaemic or rheumatic heart diseases were the most likely causes in most cases. There was in addition 1 case of cardiomyopathy (non-obstructive), 1 of a femoral arteriovenous fistula (traumatic in origin), 2 of atrial septal defect, 1 of patent ductus arteriosus, and 1 with coarctation of the aorta and aortic regurgitation.
Phonocardiograms, together with an electrocardiographic lead and an external carotid tracing using an " Infraton", Boucke-Brecht type pick-up, were recorded at 100 or 50 mm./sec. paper speed on a four-channel Mingograph B-12 recorder. All tracings were obtained in the supine position during normal breathing or in held mid-expiration, with the microphone over the area where both components of the second sound could best be distinguished. The dicrotic notch in the carotid tracing was used to identify the second aortic sound (Duchosal and Moret, 1960; Hartman, 1961) . A complete electrocardiogram was obtained at the time of the study in each case, to ensure the proper diagnosis of the basic rhythm and that of the extrasystoles.
RESULTS AND DISCUSSION
The results, summarized in Table II , are presented in two groups, those from extrasystoles originating in the right ventricle and those from extrasystoles originating in the left ventricle. In each group an extrasystole may follow one of three basic ventricular conduction patterns, normal, complete right bundle-branch block, or complete left bundle-branch block (Table I ). In each case the splitting of the second sound of the ectopic beat is compared with that of the beat of the basic pattern.
Group I: Right Ventricular Extrasystoles. In the presence of normal ventricular conduction a right ventricular extrasystole causes reversed splitting of the second sound (Fig. 1) , while the QRS has the appearance of complete left bundle-branch block. Likewise, when there is complete right bundlebranch block causing wide splitting of the second sound, right ventricular extrasystole again causes reversed splitting of the second heart sound (Fig. 2) .
Finally, when the right ventricular extrasystole appears in the presence of a complete left bundlebranch block, the splitting of the second sound that is already reversed is unaltered (Fig. 3) . Thus, the changes of the second sound indicate that mechanical asynchronism of the ventricles invariably follows the changes in the pathway of activation.
Previous workers have reported (Samet et , 1955; Bisteni et al., 1957) . Furthermore, when extrasystoles come from different foci they produce a variable degree of asynchrony of ventricular contraction. Extrasystoles that arise from high in the septum might show a lesser degree of asynchrony than those that originate in the free wall of the ventricle, and variations in the length of the electrical pathway must cause differences in electrical and mechanical delay. This could be observed in some of our cases in which multifocal extrasystoles caused variable degrees of movement of the second sound (Fig. 4) . Group II: Left Ventricular Extrasystoles. When the ventricular conduction is normal an extrasystole arising from the left ventricle increases the duration of the split (Fig. 5) . If there is already complete right bundle-branch block a left ventricular extrasystole does not change the already increased splitting of the second sound (Fig. 6) . Finally, when there is a basic pattern of complete left bundlebranch block, left ventricular extrasystole causes the reversed split of the second sound to become normal (Fig. 7) . The degree of movement of the affected sound varies, as might be expected, with the site of origin of the extrasystole. reports dealing with ventricular asynchrony (Eppinger and Rothberger, 1910a, b; Wolferth, Margolies, and Bellet, 1933; Wolferth and Margolies, 1935; Nichol, 1933; Richards et al., 1947; Ellinger et al., 1948; Coblentz et al., 1949; Haber and Leatham, 1965) . However, the subject is controversial, and others have not observed good correlation between electrical and mechanical events (Katz, Landt, and Bohning, 1935; Schwedel, Samet, and Mednick, 1950; Samet, Mednick, and Schwedel, 1950; Braunwald and Morrow, 1957; Samet, Mednick, and Schwedel, 1959a; Samet et al., 1959b In every instance, the changes in the second sound were those which would have been predicted if mechanical delay had accompanied electrical delay. We have found that changes in electrical sequence always have a counterpart in mechanical systole. Furthermore, when multifocal extrasystoles were present in the same patient, the degree of movement of both components of the second sound varied from one extrasystole to another. This was presumably because differences in the pathway of activation produced different degrees of intraventricular conduction delay and correspondingly different degrees of mechanical delay. With multifocal extrasystoles, the degree of displacement of both second sounds varied from one extrasystole to another, presumably because differences in the pathway ofactivation produced different degrees of intraventricular conduction delay and thus different degrees of mechanical delay.
